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Additional File 1: Tables A1 – A5. 

 

Table A1 Monthly rainfall (mm) for the Waikato site. 

Month 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 30-yr mean 

January  118 7 34 53 64 48 275 23 6 80 

February  42 20 15 45 88 101 184 14 10 65 

March 159 111 23 10 75 34 238 51 29 64 77 

April 111 65 124 135 175 40 251 95 80 53 87 

May 125 95 192 69 127 120 114 125 45 73 105 

June 166 94 149 187 67 139 54 115 85 96 123 

July 151 171 31 117 108 132 158 116 110  122 

August 28 129 64 67 89 83 122 139 136  107 

September 56 92 129 132 123 113 168 53 142  92 

October  112 91 62 83 39 99 113 53 75  96 

November 32 34 94 83 105 84 36 78 58  80 

December 206 123 85 85 32 45 86 186 75  100 

Year total  1165 980 1016 1037 1042 1489 1469 871  1134 
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Table A2 Monthly maximum and minimum temperatures (oC) for the Waikato site. 

Month 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
30-yr 

mean 

January 
Max  21.3 26.2 24.9 26.9 25.1 22.7 26.8 26.1 24.9 24.2 

Min  11.6 11.7 9.9 13.4 14.5 12.4 15.9 14.2 12.1 12.9 

February 
Max  22.1 27.5 27.1 25.3 26.6 24.6 25.5 27.9 27.7 24.6 

Min  12.0 10.3 12.1 12.9 16.3 13.8 14.1 12.7 12.4 13.2 

March 
Max 23.3 20.3 27.1 24.5 24.6 24.1 23.3 25.1 25.3 24.6 23.0 

Min 11.6 9.9 11.1 10.3 13.0 13.7 13.9 13.0 13.0 10.2 11.2 

April 
Max 18.4 19.5 23.1 22.3 20.9 21.1 21.1 21.2 20.6 21.8 20.2 

Min 7.8 8.4 9.9 11.5 10.2 10.0 11.3 9.5 8.3 7.7 9.2 

May 
Max 16.9 15.0 19.1 17.7 17.3 19.2 16.9 18.8 18.2 18.7 17.1 

Min 7.5 4.3 6.3 6.3 7.1 9.8 6.7 7.2 7.8 6.1 6.9 

June 
Max 14.4 13.1 15.7 16.7 15.2 15.8 16.4 15.5 14.8 17.0 14.4 

Min 6.0 2.5 3.9 7.2 6.3 6.1 4.1 4.5 4.1 6.5 4.9 

July 
Max 12.7 12.4 15.8 14.5 14.1 14.5 14.2 15.3 15.2  13.9 

Min 3.8 2.8 3.2 4.0 4.0 4.8 3.3 3.4 5.4  4.1 

August 
Max 13.1 14.0 17.4 15.5 15.1 15.0 16.0 16.0 14.7  14.7 

Min 2.1 4.2 5.7 5.0 4.7 4.8 5.2 4.6 6.5  4.8 

September 
Max 14.4 14.7 18.2 17.3 16.2 16.8 16.9 18.0 16.5  16.4 

Min 3.9 5.8 6.9 7.8 7.1 9.0 7.1 6.3 7.4  6.6 

October 
Max 17.1 16.5 19.9 18.5 18.6 18.4 18.3 19.7 17.7  18.0 

Min 8.0 6.3 7.2 8.9 9.2 8.9 8.9 6.6 9.1  8.4 

November 
Max 18.6 19.0 23.5 19.1 20.5 19.7 21.7 21.5 22.4  19.8 

Min 8.9 7.1 9.6 9.3 9.7 10.6 10.5 9.6 10.2  9.7 

December 
Max 21.0 24.8 24.3 22.4 22.0 21.6 25.6 24.1 23.4  22.1 

Min 11.9 12.5 10.7 12.9 12.4 11.3 12.7 13.0 12.5  12.0 

Year mean 
Max  17.7 21.5 20.0 19.7 19.8 19.9 20.6 20.2  19.0 

Min  7.2 8.0 8.7 9.1 9.9 9.2 8.9 9.2  8.7 
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Table A3 Monthly rainfall (mm) and irrigation (Irrig; mm) for the Canterbury site. Annual totals are not presented for 2011 and 2020 because these were 

incomplete.  

Month 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
30-yr 

mean 

January 
Rain  30 30 12 10 91 42 99 36 7 39 

Irrig   89 71 150 85 30 70 60 90 71  

February 
Rain  41 21 39 19 24 3 123 29 18 40 

Irrig   40 46 90 65 140 100 89 125 72  

March 
Rain 59 68 41 136 40 34 73 32 24 23 48 

Irrig 92   68   30 40 19 16 19 25  

April 
Rain 73 24 39 161 78 10 111 91 66 21 50 

Irrig   18       10     15  

May 
Rain 51 10 130 45 6 80 48 48 11 22 59 

Irrig            

June 
Rain 42 75 209 45 76 50 34 59 59 77 61 

Irrig            

July 
Rain 21 41 30 49 37 15 128 26 68  53 

Irrig            

August 
Rain 66 110 41 15 31 38 54 16 50  62 

Irrig            

September 
Rain 31 29 31 25 56 25 55 39 32  38 

Irrig            

October 
Rain 105 70 70 18 9 55 28 56 54  50 

Irrig   13   30 70      1   

November 
Rain 54 53 46 45 13 30 0 107 58  49 

Irrig 10 41 45 55 20 52 115 42 22   

December 
Rain 58 32 64 26 57 49 33 57 38  50 

Irrig 75 48 90 55 120 104 137 105 52   

Year total 
Rain  582 751 615 432 502 609 753 525  599 

Irrig   249 320 380 390 376 441 312 309   
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Table A4 Monthly maximum and minimum temperatures (oC) for the Canterbury site. 

Month 
 

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
30-yr 

mean 

January 
Max  20.9 23.4 21.8 23.4 20.3 22.7 23.1 23.9 22.1 21.2 

Min  10.5 11.5 9.8 13.2 12.2 11.0 14.7 13.0 11.7 11.2 

February 
Max  19.7 21.9 21.7 22.4 24.6 23.6 23.4 24.5 23.2 21.0 

Min  11.9 10.6 12.2 11.2 13.3 11.5 12.4 12.1 12.0 11.4 

March 
Max 20.5 18.5 21.0 18.5 20.8 22.0 19.3 20.5 22.1 19.8 19.6 

Min 10.0 8.5 11.1 9.6 11.2 11.1 10.6 11.6 11.7 9.3 9.5 

April 
Max 15.8 18.0 17.8 16.4 18.2 19.3 16.8 18.1 16.7 18.3 16.8 

Min 6.7 6.6 7.7 9.7 9.4 7.3 8.5 6.7 8.0 7.8 7.1 

May 
Max 15.4 14.6 14.1 15.7 16.5 18.1 13.8 14.6 15.9 16.0 14.2 

Min 7.3 4.0 5.9 5.1 4.1 7.4 3.3 5.8 5.4 5.2 4.7 

June 
Max 12.2 10.9 11.4 12.9 12.7 13.9 11.6 10.3 11.9 12.4 11.6 

Min 4.0 0.6 2.9 3.3 1.6 3.8 2.9 4.1 1.8 4.0 2.2 

July 
Max 11.2 11.4 13.4 11.2 11.9 12.9 10.2 13.1 13.1  10.8 

Min 0.7 1.1 2.1 2.0 1.7 1.2 2.7 2.0 4.3  1.6 

August 
Max 12.1 12.4 13.7 12.9 12.2 11.3 13.2 12.8 13.0  12.3 

Min 0.9 5.5 5.6 2.8 2.3 1.8 3.4 3.6 2.7  3.1 

September 
Max 13.9 14.8 14.1 14.7 13.1 14.4 14.6 14.0 14.7  14.4 

Min 3.6 4.7 4.5 4.4 3.8 5.9 6.1 4.5 4.3  4.8 

October 
Max 14.8 16.4 17.6 17.3 18.2 16.8 16.7 17.2 15.8  16.5 

Min 7.2 5.9 6.8 6.1 6.5 7.7 7.4 6.0 6.4  6.6 

November 
Max 18.2 16.8 18.5 19.6 19.1 18.8 19.8 17.9 20.9  18.2 

Min 7.8 6.8 9.6 8.0 7.9 8.5 8.9 8.3 9.8  8.1 

December 
Max 19.2 20.9 21.3 19.7 21.0 20.8 23.2 18.8 20.7  20.1 

Min 11.1 11.5 11.7 10.5 9.7 10.6 12.2 12.0 10.4  10.5 

Year mean 
Max  16.2 17.3 16.8 17.4 17.7 17.1 16.9 17.7  16.4 

Min  6.4 7.5 6.9 6.9 7.5 7.4 7.6 7.5  7.6 
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Table A5 Significance (P-value) of the difference between individual cultivars and Nui SE in total annual pasture yield, perennial ryegrass yield and 

tiller density. Values in italics = least-squares mean (LSM) for the cultivar is less than for Nui; values in bold = LSM for the cultivar is 

greater than for Nui. Empty cell = P>0.1. 

Site Variable Cultivar 
Year 

1 2 3 4 5 6 7 8 

   2011/12 2012/13 2013/14 2014/15 2015/16 2016/17 2018/19 2019/20 

Waikato Total pasture yield (kg DM/ha) Alto 0.059    0.068    

  Commando 0.003        

  Halo 0.013        

 Perennial ryegrass yield (kg 

DM/ha) Alto     0.071    

  Commando 0.002        

  Halo   0.052 0.023 0.090    

 Tiller density (no./m2) Alto  0.082    0.048   

  Commando 0.051 0.001 0.006    0.064 0.084 

  Halo         

           

Canterbury Total pasture yield (kg DM/ha) Alto  0.046 0.049      

  Commando         

  Halo  0.035 0.041      

 Perennial ryegrass yield (kg 

DM/ha) Alto 
0.046 0.042 0.026 0.020 0.055    

  Commando   0.094      

  Halo  0.087 <0.001 0.003 0.023  0.042  

 Tiller density (no./m2) Alto     0.002   0.004 

  Commando   <0.001  0.020 0.045   

  Halo         


